Bile acid uptake via the human apical sodium-bile acid cotransporter is electrogenic.
Intestinal absorption of bile acids depends on a sodium-bile acid cotransport protein in the apical membrane of the ileal epithelial cell. Transport is Na+-dependent, but the Na+-bile acid stoichiometry and electrogenicity of transport are not known. Studies in whole intestine, isolated cells, and ileal membrane vesicles have been unable to resolve this issue because transport currents are small and can be obscured by other ionic conductances and transport proteins present in these membranes. In this study, the human apical sodium-bile acid transporter was expressed in stably transfected Chinese hamster ovary cells that lack other bile acid transporters. The Na+-dependent transport of a fluorescent bile acid analog, chenodeoxycholyl-Nepsilon-nitrobenzoxadiazol-lysine, was monitored by fluorescence microscopy in single, voltage-clamped cells. Bile acid movement was bidirectional and voltage-dependent with negative intracellular voltage-stimulating influx. A 3-fold reduction in extracellular Na+ produced a negative 52 mV shift of the flux-voltage relationship, consistent with a 2:1 Na+:bile acid coupling stoichiometry. No Na+- or voltage-dependent uptake was observed in nontransfected Chinese hamster ovary cells. These results indicate that the cotransport of bile acids and Na+ by human apical sodium-bile acid transporter is electrogenic and bidirectional and is best explained by a 2:1 Na+:bile acid coupling stoichiometry. These results suggest that membrane potential may regulate bile acid transport rates under physiological and pathophysiological conditions.